The scheme of the fractionation is outlined in Table I . To an aliquot of the bile sample are added 5 parts of 98 per cent ethanol and 1-3 parts of saturated ammonium sulfate solution. The mixture is allowed to stand for a while and then centrifuged. The supernatant liquid thus obtained contains all the bile pigments except protein-bound ones which are minimal on most occasions. A small amount of the liquid is taken in a test tube, mixed with methanol and subjected to the The remaining portion of the supernatant is thoroughly dried by freezing in vacuo with acetone dry ice. The resulting desiccated material is then im mediately mixed with chloroform taking precautions to prevent contact with air, transferred into a G4 glass filter and repeatedly extracted with anhydrous chloroform until the filtrate no longer shows the tint of bile pigments. The filtrates are pooled and measured, a portion of which is used for determination of the bile pigment content (chloroform extract).
The chloroform extract is subjected to further fractionations. For this purpose, a portion of the extract is dried by freezing in vacuo to evaporate chloroform and then extracted with ethyl acetate. The extract is mixed with methanol and the bilirubin content is estimated (ethyl acetate extract). The residue of the extraction with ethyl acetate is dried in vacuo and extracted with distilled water (water extract). The final residue is chloroform-soluble (residue after water extraction). 
Chloroform extract
This fraction of bile differed from the standard bilirubin preparation (fr ee dib asic acid bilirubin) in several aspects . For example, the former contained a pigment which was transferred into the water layer on shaking with water in a separation funnel. Moreover , the chloroform extract exhibited a positive direct diazo reaction, while the standard bilirubin was only indirectl y reacting. It was thus estimated that the chloroform extract of bile contained di rect reacting bilirubin besides free bilirubin if any . 
Ethyl acetate extract
This fraction was soluble in ethanol, ether, acetone and chloroform but in soluble in water. The fraction indirectly reacted with the diazo reagent. Paper chromatography revealed that the pigment of this fraction was associated with phospholipids and bile acids (Figs. 1-3 ).
Water extract
This fraction was direct reacting with the diazo reagent and insoluble in ethyl acetate or ether. Although it was chloroform-soluble when thoroughly dried, the pigment was not extracted with chloroform from a water solution. When the water-chloroform system was slightly acidified with hydrochloric acid, the pigment was transferred into the chloroform layer. The resulting chloroform extract was indirect reacting with the diazo reagent and was extractable with water only in an alkaline reaction. On paper chromatography, the pigment was found to be associated with phospholipids (Figs. 1-3) .
This fraction thus differed from the standard bilirubin preparation in various characteristics. Inasmuch as it is definitely influenced by the hydrogen ion concen tration, the conjugation of this pigment seems to be of ionic type. However, the 
Residue after water extraction
Normal bile is usually void of this fraction, which sometimes appears in infected bile. The pigment of this fraction is presumed to be almost identical with free dibasic acid bilirubin.
Glucuronide fraction
The fraction, which was obtained as the residue after chloroform extraction of the deproteinized, dried bile, consisted of glucuronides of bilirubin and was soluble in water and insoluble in chloroform, ethyl acetate, ether and acetone. On paper chromatography, the fraction exhibited two separate spots as shown in Fig. 4 .
In the case of normal bile, the deposit of proteins produced by the deproteiniza tion procedure is slightly contaminated with a yellow pigment. It is a well known fact that free bilirubin or so-called indirect reacting bilirubin is extractable with chloroform, in other words, a bile pigment which is well soluble in chloroform is mostly indirect reacting bilirubin. However, the chloroform extract prepared from the deproteinized bile specimen was found to contain not only indirect reacting bilirubin but also a perceptible amount of direct reacting bilirubin. Qualitative analyses revealed that the latter fraction included pigments combined with phospholipids or with bile acids but was void of bilirubin glucuronide.
The presence in bile of such bilirubin conjugates with substances other than glucuronic acid has been indicated in a number of previous reports. Shimada4) observed a fraction which moved on paper chromatography with lecithin and a fatty acid. Talafant10) suggested the presence of a conjugate of bilirubin with deoxycholic acid, and Shimurall) obtained by electrophoresis a bilirubin fraction with positive qualitative reactions for amino acids, bile acids and proteins. In a fractionation experiment of fatty acid in bile, Nakayama and Johnstonl2) found that a fraction which was extracted with ether-methanol (1 : 4) consisted of leci thin and bilirubin. Katsuki et al. 13 ) analyzed paper-electrophoretically bile pigments of bile and suggested that bile pigments might probably be combined with substances such as bile proteins, lecithin-bile acid complex, mucoprotein or lipoprotein.
Bilirubin is water-solubilized before it is excreted from the liver. As mentioned before, the chemical process associated with this phenomenon is known to be mainly esterification and in part salt formation of bilirubin. However, the above experimental results indicate the presence of another pathway in which bilirubin is solubilized in water by conjugating with other substances such as proteins, phospholipids and bile acids. While esterification or salt formation of bilirubin involve its carboxyl group, conjugation of the above substances presumably take place at a nitrogen atom of bilirubin. It is thus very likely that the resulting molecular compounds are very labile and easily combine with calcium and other inorganic substances to form water-insoluble precipitates in bile.
When the chloroform extract was dried and treated with ethyl acetate, a pigment which was bound with phospholipids was extracted by the latter solvent. When the ethyl acetate extract was further extracted with water, the resulting extract was found to contain bilirubin fractions conjugated with phospholipids and bile acids, and also non-conjugated bilirubin of the salt type. Bilirubin-sulfate complex, whose existence in bile was claimed by Isselbacher and McCarthy2), was not identified in the present fractionation because the study did not include a radio-isotope technique. 
